HMG-CoA reductase inhibitors induce apoptosis in neointima-derived vascular smooth muscle cells.
In the context of atherogenesis and restenosis, vascular smooth muscle cell (SMC) proliferation and apoptosis play a crucial role. Inhibitors of 3-hydroxy-3-methylglutaryl coenzyme A reductase (statins) have been shown to inhibit the migration and proliferation of SMC, and to induce apoptosis in different cell types including SMC. However, it is not known whether these agents induce apoptosis in neointimal SMC. We investigated the effects of statin treatment on neointimal SMC as compared to medial cells by using trypan blue counting, MTT test, Annexin V staining, cell cycle analysis and a co-culture model. The incubation of neointimal or medial SMC with lovastatin reduced the MTT activity as well as the total cell number, and increased the amount of trypan blue positive cells, indicative of cell death. We tested by staining with Annexin V/propidium iodide, specific antibodies to active caspase-3, TUNEL reaction, and by the appearance of a sub-G1 peak, whether the observed increase in cell death was due to apoptosis. After treatment with lovastatin, programmed cell death was slightly increased in medial SMC, while neointimal cells showed a pronounced rate of apoptosis. In an attempt to mimic early phases of restenosis in vitro by seeding low density neointimal cells onto high density medial cells, we found that statin treatment induced cell death preferentially in the neointimal SMC. Our results suggest that statins enhance the rate of apoptosis in neointimal SMC, which may be an interesting feature to reduce restenosis after successful angioplasty.